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At this time of year, in accordance with our Bylaws, the Friends of the National 
Zoo Board of Directors solicits nominations from the membership. Our volun- 
teer Board plays an essential role in FONZ leadership and operation, and we 
rely on our members to recommend people with appropriate skills and talents 
to assist our efforts to support the National Zoo. 

[ask you to help by nominating to the Board persons who 
are interested in this very special community service. You may also 
nominate yourself. Nominations will be reviewed by the Board’s 
Nominating Committee. The names of selected candidates will 
be forwarded to the membership for election. The criteria by 
which potential candidates are judged for nomination to the Board 
of Directors include: the candidate’s strong interest in supporting 
zoological education, research, and conservation in accordance 
with the purposes of our corporation; leadership; experience or 
skills that are needed and that would directly benefit FONZ man- 
agement and operations; and the willingness to commit significant amounts 
of time to participate fully in FONZ work and activities. Candidates must also 
be dues-paying members of FONZ. 

Much of the Board’s work is accomplished through committees. For exam- 
ple: The Education Committee makes policies and provides guidance for 
FONZ-supported education, conservation, outreach, and Zoo-support pro- 
grams. The Membership Committee develops policies related to membership 
activities and provides oversight for membership acquisition and retention 
programs. The Visitor Services/Concessions Committee formulates policies 
for FONZ concessions operations and visitor support services. Other Board 
committees include: Administration, Planning and Development, Finance 
and Audit, Nominating, ZooFari and Special Events. 

All Board members are expected to serve on at least two committees and 
attend two or more meetings or functions each month. Nominations may be 
made only by dues-paying members and must be submitted on an official 
FONZ Nomination Form with a biographical sketch of the nominee. Call 
202.673.4951 to recetve Nomination Forms or to discuss Board service with 
me or a member of the Board. The deadline for submitting nominations is 
June 22, 1999. Address submissions to: 

Suzanne Mink, Chair 

FONZ Nominating Committee 
National Zoological Park 
Washington, DC 20008 


Sincerely, 


Clinton A. Fields 
Executive Director 
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SUMMER EVENTS 

ZooNight 1999 will be hosted on 
Friday, June 11, for members 
whose last names begin with A 
through L, and Friday, June 25, 
for those with last names starting 
with M through Z. An exciting 
fun-filled evening is planned, so 
please join us on “your” night. For 
more information, call 
202.673.4717. 

Sunset Serenades, FONZ’s 
annual summer concert series on 
Lion/Tiger Hill, will be held on 
Thursdays from June 24 through 
August 5. These free outdoor con- 
certs run from 6:30 to 8:00 p.m., 
unless interrupted by rain. During 
concerts, the Mane Restaurant is 
open for refreshments. For infor- 
mation on performances, call 


ANIMAL NEWS 

Female white-cheeked gibbon, 
Muneeka, arrived from the 
Baltimore Zoo in February. She 
was born in 1971 and has no off- 
spring. She has been introduced to 
31-year-old Joe and his adolescent 
son Bailey. The three can be seen 
at Gibbon Ridge in the next few 
weeks. 

Merlin, one of the Zoo’s male 
sloth bears, and Hana, the female 
that came to the Zoo in May, 1998, 
on loan from the Toledo Zoo, were 
introduced in February and it is 
hoped that they will breed. Hana 
was born in Poland in December 
1994, and will add genetic diver- 
sity to the North American zoo 
population if she can produce off- 
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202.673.4717, or check FONZ’s 
online calendar at www.fonz.org 
toward the end of May. 

Nightlife meets wildlife at 
Swingin’ with the Primates, 
FONZ’s first social gathering for 
young professionals on Thursday, 
June 17. Meet new people, relax 
with friends, and, if you are inter- 
ested, learn a few dance steps. The 
event, from 6 to 9 p.m., features 
music, refreshments, dancing, 
and animal demos. An hour-long 
swing dance lesson begins at 6:30; 
the dance floor is open from 7:30 
to 9 p.m. for those who like to cut 
the rug. Admission, which will be 
collected at the door, is $5 for 
FONZ members and $10 for 
nonmembers. 


spring with one of the males here. 


(The Zoo’s third sloth bear is 
Merlin’s son by another female.) 
The Zoo's ef- 
forts to breed 
endangered 
sloth bears are 
part of the 
Species 
Survival Plan. 
Sloth bears, 
which are na- 
tive to India, 
Sri Lanka, and 
Nepal, are 
known for 
their curved 
claws and long, flexible snouts. 
There’s another joey in the 
gray kangaroo group. The young- 


ADOPT FOR POP 
To celebrate the recent arrival of 
Matschie’s tree kangaroos in the 
Zoo's Australia Pavilion, FONZ is 
offering a special tree kangaroo 
ADOPT A Species Father’s Day 
package. The $65 package includes 
an 11-inch tree kangaroo plush 
animal, 5” X 7” photograph, tree- 
kangaroo fact sheet, personalized 
ADOPT certificate, gift card, 


ster, who recently began 
peeking from its mother’s 
pouch, was assigned a birth 
date of July 13, 
1998. The true date 
on which the hair- 
less, blind, minute 
newborn crawled 
from the birth canal 
to “lock on” to a nip- 
ple in the pouch is 
unknown; the as- 
signed date is 186 
days before the day 
keepers determined 
that the joey had re- 
leased from the nip- 
ple. The joey will continue to 
nurse at intervals and should be 
venturing from the pouch in mid- 


ADOPT window decal, and a one- 
year subscription to ADOPT 
News. Pounce on this offer; it is 
only available through June 18. To 
order, call 202.673.4713, or use 
our secure online enrollment at 
www.fonz.org/adopt.htm. The 
ADOPT A Species program helps 
support the care of the National 
Zoo's more than 5,800 animals 
and plants. 


to late spring. The gray 
kangaroo group now in- 
cludes the joey, its parents, a 
male sibling born in July 1994, 
and a female sibling born in July 
L997. 

Wouldn't it be great to visit the 
Zoo daily or after hours? Well, 
with the National Zoo’s website, 
you can visit the Virtual Zoo at 
any time. Surf to zootv1.si.edu to 
check out what many of your fa- 
vorite animals, including ele- 
phants, orang utans, and Komodo 
dragons, are doing in real time via 
animal cams. A handful of daily 
animal demonstrations are also 
broadcast online—catch the 
Elephant Training Session on the 
‘net at 11:30 a.m. 


29 
P ace 


ZOO LECTURE SERIES 

June 10 

John Seidensticker, curator of 
mammals at the National Zoo and 
chairman of Save the Tiger Fund 
Council, will sign copies of his 
new book, Riding the Tiger: Tiger 
Conservation in Human-domi- 
nated Landscapes. In a slide-illus- 
trated lecture, Seidensticker will 
talk about his long-term quest to 
understand and encourage land- 
scape patterns and conditions that 
will enable tigers to persist in the 
wild. The booksigning begins at 7 
p.m., and the lecture at 8 p.m., in 
the Zoo’s Visitor Center. 


June 23 
From King Solomon’s ape and 
peacock collections to the 
menageries of English and 
Hapsburg monarchs, the display 
of exotic animals has delighted 
and amazed people for centuries. 
Originally prized as symbols of 
wealth and power, animal collec- 
tions have been dramatically 
transformed over the past two 
centuries in terms of audience and 
purpose. Robert Hoage, chief of 
the National Zoo’s public affairs 
office, traces the development of 
the modern zoo from the early 19" 
century to the present. 

Hoage’s book, New World, New 
Animals, is available for signing 


after the program, which begins at 
6:50 p.m. 

The above events are free, but 
reservations are required. Call 
202.673.4801. To receive email an- 
nouncements of lectures, send an 
email message to rsvp@nzp.si.edu 
asking to be added to the list, or 
call 202.673.4801. 

Photos by Jessie Cohen/NZP 
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“THE WILD SHEEP RANKS HIGHEST AMONG THE ANIMAL MOUNTAINEERS 


ooo 


"THEIR FEEDING GROUNDS ARE AMONG THE MOST BEAUTIFUL 
OF THE WILD GARDENS | BRIGHT WITH WILD DAISIES AND GENTIANS AND 


MATS OF PURPLE BRYANTHUS 


Oooo 


HERE THEY FEAST ALL SUMMER THE HAPPY WAN DERERS | PERHAPS 
RELISHING THE BEAUTY AS WELL AS THE TASTE OF THE LOVELY 


FLORA ON WHICH THEY FEET), 


JOHN [MUIR “THE WILD SHEEP” [88] 


HIF TEEN YEARS AGO) tric BiGhiORM: SHEEP 


in the Sierra Nevada seemed to have 
everything going for them. True, there were 
only about 300 left in the entire mountain 
range, which stretches half the length of 
California. But biologists had recently created 
several new bighorn populations and all of 
them were growing nicely. Today the Sierra 
Nevada bighorn number about 100 and are in 


such peril that captive breeding may be the 


BY ROBIN 
VVhat went wrong? MEADOWS 


PHOTOGRAPHS BY 
JOHN WEHAUSEN 


only way to save them. 


SIERRA NEVADA BIGHORN SHEEP 
(OVIS CANADENSIS CALIFORNIANA). 
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Part of the answer is 
that everything is obvi- 
ous in hindsight. A vari- 
ety of factors—from 
mountain lions to a se- 
ries of particularly harsh 
winters—contributed to 
the. ‘Sierra ~ Nevada 
bighorn sheep's decline, 
and it took a while to fig- 
ure out what was going 
on, says U.S. Fish & 
Wildlife Service spokes- 
woman Jane Hendron. 

Another part of the 
answer is that California 
state law protects moun- 
tain lions, which are not 
threatened, at the ex- 
pense of the bighorns, 
which clearly are. The 
Sierra Nevada bighorns’ 
recent decline shows 
what can happen when animal rights are given 
precedence over the needs of endangered species. 
“If we had had the authority to control moun- 
tain lions four or five years ago, we wouldn't be 
in this situation,’ says Steve Torres of the 
California Department of Fish and Game in 
Sacramento. 

Overall, bighorn sheep (Ovis canadensis) are 
doing pretty well. Native to mountain ranges in 
the western U.S. and southwest Canada, bighorns 
have rebounded from about 9,000 in 1960 to 


_ THESE YOUNG RAMS BELONG TO A POPULATION OF SIERRA NEVADA BIGHORNS THAT LIVE IN THE WHITE 
MOUNTAINS. GENETICALLY DISTINCT FROM THE ROCKY MOUNTAIN AND DESERT BIGHORNS, THIS SUBSPECIES HAS 
BEEN IN DECLINE SINCE 1849. TODAY, THEY ARE THREATENED BY PNEUMONIA, MOUNTAIN LIONS, AND PEOPLE. 


about 70,000 today. But the Sierra Nevada 
bighorn is an exception. Genetically distinct from 
the Rocky mountain and desert bighorns, Sierra 
Nevada bighorns have been declining since the 
1849 California goldrush, when miners began 
hunting them for food and domestic sheep began 
carrying pneumonia into the mountains. This 
strain of pneumonia is innocuous to the domes- 
tic sheep but fatal to bighorns. 

Although hunting bighorns has been banned 
in the Sierra Nevada since 1878, this has not been 


enough to protec 
them. Herd after herd 
of bighorns died out, 
presumably due to the 
pneumonia introduced 
by domestic sheep, 
until there were only 
two small populations 
left by the 1970s: 30 on 
Mt. Williamson and 
220 on Mt. Baxter 
Between 1979 and 
1988, biologists moved 
about 100 bighorns 
from Mt. Baxter to cre- 
ate four new popula- 
tions in their historical 
range in the eastern 
Sierra Nevada (Mt. 
Langley, | Wheeleg 
Ridge, Lee Vining 
Canyon, and_ the 
Warner Mountains). 

Initially, the new bighorn populations flour- 
ished, rising from about 250 to more than 300 in 
the mid-1980s. Biologists thought the Sierra 
Nevada bighorns were on their way to recovery. 
But in 1988 disaster struck the Warner Mountains 
population: They all died after a domestic sheep 
strayed into their habitat. 

And then came a nasty surprise. Mountain 
lions started killing off the Sierra Nevada bighorns 
at such a great rate that the population began to 
drop again. “The collapse was not expected. We 
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thought the bighorns could survive whatever threats as they had for thousands of 
years, says John Wehausen of the University of California’s White Mountain Research 
Station in Bishop, who has studied bighorns in the Sierra Nevada for 25 years. 

While predators and prey typically maintain a balance in intact ecosystems, 
Wehausen and the other biologists working to save the Sierra Nevada bighorns 
have learned the hard way that this is not necessarily the case in disturbed ecosys- 
tems. “The rules don’t apply when you are trying to restore a very small, fragile 
population,” says the state Department of Fish and Game’s Torres. “You can’t be- 
lieve it. You say, “How can this be? How can this system be spiraling down right 
before our eyes?” 

Once hunted extensively in California, mountain lions have been protected 
there for decades. The bounty program ended in 1963 and sport hunting was 
banned in 1972. While there are no good estimates of the mountain lion popula- 
tion, Wehausen and Torres pieced together the available evidence and concluded 
that the population in the eastern Sierra Nevada increased dramatically during 
the 1980s. “The moratorium on hunting was followed by exponential lion popu- 
lation growth that peaked when we were restoring the bighorns,’ says Torres. 

The evidence that the mountain lion population surged in the eastern Sierra 
Nevada during the 1980s was indirect but strong. For instance, while surveying 
bighorn habitat during that time period, Wehausen observed an increase in both 
mountain lion tracks and kills of bighorns. Moreover, ranchers reported more 
mountain lion kills of livestock during the 1980s. 

Besides killing bighorns outright, the mountain lions imperiled them by scar- 
ing them off the winter ranges. While the bighorns summer as high as 14,000 feet, 
they typically come down to about 5,000 feet during the late winter and spring. 
But during the 1980s, the bighorns began spending the winter at elevations above 
11,000 feet. “They traded their winter ranges for safety,’ says Wehausen. 

Wintering at higher elevations had a huge cost. Historically, the bighorns de- 
scended to the winter ranges in part to graze on the nutritious new growth there. 
Staying up high during the winter meant that pregnant ewes had to eat poorer- 
quality forage. In the Mt. Baxter population, inadequate nutrition delayed lamb- 
ing by a month and halved the number of lambs that survived their first winter. 
In just ten years, the population went from being large enough to supply bighorns 
for new populations to fewer than 30. 

Bad weather compounded the effects of wintering at high elevations. Initially, 
foregoing the winter ranges wasn't too hard on the bighorns because there were 
six consecutive years of exceptionally dry winters. Less snow meant that more veg- 
etation was exposed for grazing, so the bighorns could find enough to eat even at 
higher elevations. But then the weather changed. “In the winter of ’95, the snow 
did them in,” says Wehausen. Nearly half of the Wheeler Ridge bighorns died that 
winter, 12 in an avalanche. And the Lee Vining Canyon population fell by two- 
thirds to fewer than 30. This past winter was also heavy and the populations declined 
even further. Today all five populations are tiny. 

While people can’t control the weather, the other threats to the Sierra Nevada 
bighorns can be controlled. In the long run, the mountain lion problem may re- 
solve itself. Assuming that the eastern Sierra Nevada mountain lion population is 
unusually high, Wehausen and Torres predict that it will decrease on its own. 
Already mountain lions appear to be declining near the Wheeler Ridge and Mt. 
Langley bighorns, says Wehausen. Encouragingly, these two populations have 
begun to return to their winter ranges and are beginning to grow again. 
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Mountain lions started killing off the 


Be that as it 
may, there are too 
few bighorns to 
risk waiting for the 
mountain lion population to stabilize. This means 
that the state Department of Fish and Game 
needs to be able to protect those that remain from 
mountain lions that are known to be picking 
them off. The problem is that Fish and Game has- 
n't been allowed to control problem lions since 
1990, when California voters passed a mountain 
lion protection initiative called the Wildlife 
Protection Act. Protecting mountain lions sounds 
good except for one thing: They are not in trou- 
ble and the bighorns are. “Nobody wants to go 
in and kill mountain lions,” says Torres. “But we 
need to be able to take extraordinary measures, 
including killing mountain lions. They are the 
biggest threat to the bighorns’ overall recovery 
right now. Not having that available as a tool is 
absurd. We need to focus on the sheep.’ 

The Mountain Lion Foundation wants Fish 
and Game to move problem lions rather than 
shoot them. “Relocation is the most humane [so- 
lution] even if some die. If they’re shot, they will 
all die,” says Tom Martens of the Mountain Lion 
Foundation, a Sacramento-based mountain lion 


Sierra Nevada bighorns at such a great rate 
that the population began to drop again. 


advocacy group. But moving mountain lions is 
not necessarily a better option. “Relocation often 
results in death and those that survive can return 
even over hundreds of miles,” says Torres. 

Ironically, while the state law protecting moun- 
tain lions has no provision for killing—or even 
moving—those that are killing rare species, the 
law does allow killing lions that are threatening 
people, pets, or livestock. The state issues about 
250 mountain lion permits a year to ranchers. For 
comparison, Torres estimates that Fish and Game 
would need to kill only an occasional mountain 
lion to protect the Sierra Nevada bighorns. 

“Tn California, the issue of lion control is so 
hot and controversial that biology or scientific 
research have little to do with what will happen in 
the real world,” says ecologist Mark Jorgensen of 
Anza-Borrego Desert State Park, who is working 
to conserve endangered desert bighorns that are 
also threatened by mountain lions. 

While mountain lions are the biggest imme- 
diate threat to the Sierra Nevada bighorns, do- 
mestic sheep remain a potential problem. Even 


though the threat of 
domestic sheep has 
been recognized for 
decades, they are 
still grazed near bighorn habitat. For instance, there 
are five grazing allotments in Inyo National Forest 
that abut Sierra Nevada bighorn habitat. While 
the bighorns are not likely to come down into the 

allotments, domestic sheep may go up into bighorn 

habitat because they have a tendency to stray up- 

hill—and all it takes is one stray to infect an en- 

tire bighorn population with pneumonia. 

For now, though, the domestic sheep allot- 
ments are not a dire threat because the bighorns 
are wintering at higher elevations to escape the 
mountain lions, says Inyo National Forest spokes- 
woman JoBeth Brown. However, the Forest 
Service recognizes that domestic sheep are a po- 
tential problem and is considering solutions rang- 
ing from establishing buffers between the bighorn 
habitat and the allotments to grazing cattle there 
instead of sheep. 

Another way to make the winter ranges safer 
for bighorns is to keep them clear of brush and 
trees. Bighorn sheep prefer open habitat close to 
steep rocky slopes because they can’t outrun 
mountain lions and other predators. Instead, 
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Available at Patagonia 


his is the handiest guidebook to a land still touched by the 
Pleistocene. Its pages will make you wise to the ways of the 
wild. You will know an elephant from an elephant shrew. You will 
learn to string together pithy Swahili words, such as “I want two 
yellow-necked spur fowl, 111 cartridges and hot sauce on my 


plate, thank you very much.” 


Wild Lives Guidebook was produced by the trustees and staff 
of the African Wildlife Foundation (AWF), one of the world’s fore- 
most authorities on African wildlife and the oldest conservation 
organization working solely in Africa. Wild Lives Guidebook is 
available at Patagonia, along with clothing and luggage for every 
adventure. All proceeds from the book go to the AWF. 


patagonia 


1048 Wisconsin Ave. N.W., Georgetown (202) 333-1776 
(Your Environmental Resource Center) 


© Patagonia, Inc. 1999 


MOUNTAIN LION 
FEASTING ON A 
BIGHORN SHEEP. 


they rely on their keen eyesight to spot 
predators in time to make their escape to 
the slopes. But when brush grows on the 
winter ranges, mountain lions can hide and 


ambush bighorns. 

Just about everyone agrees that the problems of domestic sheep and brush on 
the winter ranges need to be fixed. But actually getting it done has been another 
matter. This is partly because while the state has jurisdiction over bighorns and, 
nominally, over mountain lions, the U.S. Forest and National Park services have 
jurisdiction over the bighorns’ habitat. Ensuring the bighorns’ survival in the Sierra 
Nevada will require coordinating all the agencies involved. 

Another thing that just about everyone agrees on is that the Sierra Nevada 
bighorns should be on the federal endangered species list. A petition to list the 
-bighorn sheep was recently filed and the U.S. Fish & Wildlife Service is reviewing 
it. Because the federal Endangered Species Act would supersede California's moun- 
tain lion protection law, the listing would give the Fish & Wildlife Service the au- 
thority to control the lions. Listing the Sierra Nevada bighorn as an endangered 
species could also provide an impetus for grazing reform in its habitat. Just as im- 
portant, an endangered species listing could result in funding to breed Sierra 
Nevada bighorns in captivity, which biologists say is their best chance. “We don’t 
want to wait until we have to bring every last animal into captivity,’ says Torres. 
“We want to stay ahead of the game.” 

The California Department of Fish and Game is considering about eight sites 
for captive breeding. Most of the sites are in the bighorns’ winter range and would 
require ten-foot fences to keep mountain lions out. To provide as natural a habi- 
tat as possible, these enclosures would be as large as a square mile. Such enclo- 
sures have been successful in New Mexico and other states. However, the fencing 
has to be monitored for breaks every day. Another possible site is Paoha Island in 
Mono Lake, in the Owens Valley due east of the Sierra Nevada. This might seem 
like an odd choice, but there are plenty of reasons to use the island: it’s large (a 
couple of square miles) and has a spring, some rocky slopes, and winter snow. The 
bighorns would have to be moved there and, eventually, back to the mountains 
but the site has the advantage of not needing to be fenced. 

Biologists have high hopes for breeding the Sierra Nevada bighorns in captiv- 
ity. A similar program is working well for the Peninsular bighorns, which live in the 
desert mountains of southern California and were listed as endangered last year. 
The Peninsular bighorns are breeding reliably in captivity and those that have 
been released are acclimating well to the wild. Moreover, if reestablished, the Sierra 
Nevada bighorn sheeps’ chances of survival would be good because their habitat 
is so remote that there’s plenty left. 

Ultimately, however, the success of any captive breeding and reintroduction 
program depends on solving the problems that led to the species’ decline in the 
first place. “’m optimistic—I think we can still make a difference,” says Torres. 
“But we have to be able to protect the Sierra Nevada bighorns in the wild.” Z 
Tf you would like to help the Sierra Nevada bighorn recovery project or want more 
information, contact the Sierra Nevada Bighorn Sheep Foundation by mail at Box 


As we went to press, the U.S. Fish & Wildlife Service granted the Sierra Nevada 
bighorn sheep emergency protection, listing it as endangered under the 
Endangered Species Act. 
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Footprints prove, however, that the horseshoe 
crab arrived at the lifeless bottom alive and kick- 
ing. It survived long enough to make a few final, 
circling paces through the Jurassic mud before 
expiring at the spiral’s center. 

Horseshoe crabs won't go gently, the ancient 
rock teaches. From fishermen to pharmaceutical 
companies to migratory birds, many hope the 
rock is right. 

The horseshoe crab is a survivor of a half bil- 
lion years. Continents ripped apart and crashed 
together; asteroids riddled the planet with craters, 
vanquishing the dinosaurs; ice ages froze the seas 
and thawed; miserable shrew-like creatures 
evolved into monkeys and chemists. 
The horseshoe crab persisted un- 
changed. 

But the animal’s quiet yet relent- 
less march through time has run 
smack into an obstacle unseen 
throughout those millions of years: 
People. Humans have discovered rich 
treasures in the crab’s simple architec- 
ture, and stripped it down for parts. 

Native Americans once used the 
horseshoe crabs’ telson tails as sharp 
tips for spearfishing. Today, we harvest 
the crabs for bait in eel and whelk pots; 
dissect their eyes and mount mini- 
cameras to their domes to understand 
both their vision and ours; grind up 
their shells to treat burns; and use their 
blood to detect contaminants in in- 
jectable drugs. We also spend millions 
of dollars each spring watching end- 
less flocks of migratory birds feast on 
the crabs’ eggs to fuel the birds’ epic 
sprint north to the Arctic. 

An explosion in the demand for horseshoe 
crabs as bait for eel and whelk is the chief sus- 
pect in a possible, but hard to prove, decline in 
both crab and migratory shorebird numbers. For 
fisheries, as well as bird observatories, state wildlife 
commissions, and biomedical firms, the crucial 
question still remains unanswered: How many 
crabs can we plunder before it all falls apart? 
While the horseshoe crab probably won’t soon 
go the way of the dodo bird or the passenger pi- 
geon, there may not be enough crabs for everyone 
to share. 

The horseshoe crab’s longevity offers a mea- 
sure of hope. The ancestors of horseshoe crabs 
first emerged some 500 million years ago, and by 
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300 million years ago the horseshoe crab body 
plan, so familiar to beachcombers today, was in 
place. A half billion years ago, its closest relatives 
were giant water scorpions. Today, its modern 
cousins are arachnids: terrestrial spiders, scorpi- 
ons, and ticks. The horseshoe crab, in truth, is 
not a crab at all. 

Dozens of different horseshoe crab phyla arose 
and vanished through the eons. Four species now 
remain: the North American horseshoe crab 
(Limulus polyphemus), and three species native 
to coastal Asia, from India to Japan. The modern 
horseshoe crab’s tank-like appearance belies a 
peaceful existence. Its saber-like telson tail mainly 


BoB BARLOW, A NEUROBIOLOGIST AND DIRECTOR OF THE CENTER FOR VISION 
RESEARCH, AFFIXES TINY CAMERAS, OR ‘“CRABCAMS,’ TO HORSESHOE CRABS TO 
STUDY HOW VISUAL STIMULI AFFECT BEHAVIOR. 


helps the creature right itself in the sand after cin- 
ematic spawning amid crashing waves. It has nine 
eyes but sees poorly, for it spends most of its time 
blithely trolling the seafloor for unchallenging 
prey. Aside from the occasional loggerhead turtle 
or shark, adult horseshoe crabs have few natural 
enemies. 

And so the horseshoe crab has survived the 
ages unscathed. A dietary generalist, it has man- 
aged to capitalize on the ecological niches nature 
has thrown its way over geologic time. Examining 
our fossil Mesolimulus, less than four inches wide, 
indeed offers a glimpse of perfection in adapta- 
tion: Its dome-like prosoma, head fused to thorax, 
protected its small, gear-shaped brain; its throb- 


bing and contracting book gills, partially encased 
in its abdomen, propelled it—upside-down— 
through the sea; its telson helped guide it like a 
tiller. 

Now travel to Atlantic beaches—anywhere 
from northern Maine south to the Gulf of 
Mexico’s Yucatan Peninsula. Try Tom’s Cove on 
Chincoteague Island, or the Great Bay of New 
Hampshire, or even the beaches of Key West. 
There, you'll discover Darwin’s great lie: These 
creatures have diversified hardly at all. 

But to appreciate fully the crab’s primeval na- 
ture, and critical relevance, visit Delaware Bay in 
late spring. During the peak high tides of the new 
and full moons, horseshoe crabs storm 
the beaches there by the hundreds of 
thousands to spawn. Perhaps 80 per- 
cent or more of the entire North 
American horseshoe crab population — 
migrates to the inner curve of New 
Jersey's Cape May peninsula, and 
Delaware’s shoreline on the opposite 
side of the bay. Beaches turn from light 
beige to a dark, crawling brown in one 
of nature’s most impressive, and 
bizarre, spectacles. 

Strange shapes cloud the mottled 
waves as the assault on the shoreline 
begins. Many crabs hit the sand al- 
ready hitched, literally, as males use 
specialized clasping pincers to attach 
themselves to their mates’ abdomens, 
and ride the waves to shore in tow. You 
may observe a female dragging three 
or four males slowly up the beach. She 
then deposits her eggs—some 4,000 
at a time—in a nest dug a half-foot or 
more below the surface. As many as a 
dozen males promptly converge to fertilize the 
clutch of frothing, gray-green eggs before fol- 
lowing their mate back to sea—or hitching onto 
another incoming female. 

Each female horseshoe crab deposits up to 
90,000 eggs during the two- or three-week spawn- 
ing frenzy. Inevitably, crabs on the more crowded 
breeding beaches dig up previously laid nests, 
and kick the older eggs to the surface. This sim- 
ple fact—an apparent footnote to the horseshoe 
crab mating story—may spell life or death for 
hundreds of thousands of shorebirds that rely on 
the eggs for essential sustenance. 

Red knots, ruddy turnstones, sanderlings, 
semipalmated sandpipers, dunlins, dowitchers: 


ROBERT BARLOW 


names that might provoke perplexed looks in 
Atlantic City’s nearby casinos, but send bird- 
watchers into fits of jubilation. These small birds 
stop only briefly at Delaware Bay, but it’s often 
their only layover on migrations from wintering 
grounds in South America some ten thousand 
miles north to the Canadian Arctic. 

A million birds or more arrive on the shores 
of Delaware Bay each spring, making it one of 
the largest and densest concentrations of migra- 
tory birds on the planet. Having been forced to 
burn muscle tissue to fuel their transit, some ar- 
rive at the bay weighing less than their fat-free 
weights. The birds must then as much as double 
their weight, or risk running empty during the 
final push north. To gain the necessary grams, 
the migrants gorge themselves on the scattered 
horseshoe crab eggs— 
several hundred tons 
worth dotting the 
shore. Because their 
short beaks can’t pene- 
trate deep enough into 
the sand to reach the 
clutches of eggs, the 
birds survive on what 
the crabs accidentally 
excavate. 

Humble keystones, the horseshoe crabs of 
Delaware Bay quietly bear the burden of the mi- 
gratory birds’ survival. About 80 percent of the 
hemispheric population of red knots, and 30 per- 
cent of sanderlings, come through the bay each 
year to refuel. Thus it is bad news for Cape May 
birds that horseshoe crab egg counts on the New 
Jersey peninsula have declined by as much as two- 
thirds since 1990. Without dense aggregations of 
crab eggs, red knots, sanderlings, and perhaps 
other shorebird species would not be able to com- 
plete their epic treks each year. The delicate birds 
might then vanish to the winds as silently as their 
flocks dart through the salty air. 

Exposed crab eggs on the surface don’t nor- 
mally hatch, so foraging shorebirds have little im- 
pact on crab numbers. Biologists point the finger 
elsewhere to explain the feared decline of horse- 
shoe crab populations: bait. That seemingly 
harmless term may stand between the horseshoe 
crab and the next five hundred million years. In 
recent years, as many as one horseshoe crab in 
four has wound up in fishermen’s nets, although 
the true numbers of both living and harvested 
crabs are little known, and largely contentious. 


Harvesting horseshoe crabs—or “king” crabs 
as they're known locally in Mid-Atlantic har- 
bors—is nothing new. Fishermen from as early 
as the 1850s sold them to factories to grind up 
for fertilizer or animal feed. As many as four mil- 
lion crabs a year were reported pulled from the 
ocean or plucked off the beach in the latter half of 
the 19" century, although fisheries data are no- 
toriously unreliable. Both the harvest and the 
total number of crabs slowly decreased in the en- 
suing decades. The bottom didn’t fully drop out 
of the crab population until after World War II; 
fortunately, chemical fertilizers began rendering 
crab formulas less cost-effective at the same time. 

The horseshoe crab survived, barely, its num- 
bers rebounding as slowly and steadily as the crea- 
ture crawls through the benthic ooze. By the 


The ancestors of horseshoe crabs tirst 
emerged some 500 million years ago, and 
by 300 million years ago the horseshoe 
crab body plan was tn place. 


1970s, the beaches again teemed with massive ag- 
gregations of the armored beasts. Carl Shuster, a 
marine biologist, made the first bay-wide survey 
in 1977. In conjunction with Mark Bottom, then 
a graduate student at Rutgers University, Shuster 
reported in 1985 that the estimated peak of 
spawning activity involved about 222,000 males 
and 51,000 females. 

But the horseshoe crab has been swept up by 
the rushing tide of human commerce yet again. 
In the early 1990s, European and Asian eel stocks 
and Caribbean conch and New England whelk 
stocks ran dry. As the price of eel and whelk 
(commonly referred to as conch ever since wa- 
termen “fished out” the true conch population) 
soared, Delaware Bay fishermen shifted their 
focus to meet the new demand. 

Word spread quickly that horseshoe crabs, 
seemingly limitless and ridiculously easy to col- 
lect, make perfect bait for eel and conch. Today, 
Atlantic watermen comb the beaches during the 
horseshoe crabs’ spring spawning season, col- 
lecting the creatures by the thousands into burlap 
sacks or rusty pickup trucks. Boats trawl them 
from the sea in even larger numbers. Eelers and 


whelk fishermen buy the harvested crabs whole, 
then chop the crabs’ desiccated bodies into halves 
or quarters before tossing them into their pots 
and nets. 

Eel fishermen prefer adult female crabs, which 
release a scent they believe attracts eels as well as 
amorous male crabs. An entire generation of crab 
mothers is winding up as bait in the bottom of 
eel pots—with the next generation years away 
from spawning age, for juvenile crabs take a full 
decade to reach sexual maturity. Even if the col- 
lection of bait crabs was halted immediately, the 
damage wrought by the last five years’ harvest 
could stretch well into the next millennium. 

Until recently, the entire Atlantic coast horse- 
shoe crab fishery rarely generated more than 
$100,000 per year. But in 1994 this bait industry 
grew to an esti- 
mated $229,000 
business, and 
reached a record 
$1.5 million in 
1996, with indi- 
vidual crabs sell- 
ing for anywhere 
from 40 cents to 
two dollars each. 
Compare _ this, 
however, with the estimated $30 million Cape 
May County alone derives from birdwatching, 
an industry largely dependent on the migratory 
shorebirds that horseshoe crabs lure from as far 
away as Tierra del Fuego. (Another possible vic- 
tim of this spiraling vortex of cause-and-effect is 
the popular and officially threatened loggerhead 
turtle, whose primary source of food in 
Chesapeake Bay is horseshoe crabs.) 

Upwards of a half million horseshoe crabs 
were harvested each year from 1991 to 1995, and 
more than a million in 1996. That’s when state 
wildlife agencies finally decided to apply the 
brakes, and survey the wreckage. 

Neither birders nor fishermen want to see the 
horseshoe crab disappear, and so the haggling 
over potential quotas has begun. New Jersey, 
Maryland, and Delaware already established har- 
vest limits within their waters, regulating catches 
geographically, seasonally, and by weight (de- 
pending on the state). Last year, the Atlantic States 
Marine Fisheries Commission (ASMFC) set out 
to create a uniform management plan for the en- 
tire Atlantic coast. It consulted watermen, state 
fishery managers, wildlife biologists, and con- 
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EACH SPRING HORSESHOE CRABS INVADE 
THE BEACHES OF DELAWARE BAY TO SPAWN, 


servationists. It examined crab censuses, egg 
counts, bird surveys, and landing records. It de- 
liberated in various committees and subcom- 
mittees for many months. In the end, it changed 
nothing. 

The ASMEC report ruled that New Jersey, 
Maryland, and Delaware—the states with the 
highest horseshoe crab concentrations—must 
maintain their current harvest regulations, while 
other states along the Atlantic coast are merely 
encouraged to adopt limits of their own. Each 
state, however, must gather monthly horseshoe 
crab landing records, which could ultimately sup- 
port future harvest quotas. But without reliable 
data, the ASMFC report declared, the 
Commission can’t in good conscience authorize 
new regulations. 

The plan confirmed conservationists’ worst 
fears. Fishery councils, after all, have tradition- 
ally been slow to react to population declines, as 
witnessed most notoriously in the collapse of the 
North Atlantic cod stock. To groups like the 
World Wildlife Fund, the horseshoe crab man- 
agement plan ignored the precautionary princi- 
ple that harvesting should be curtailed—or 
halted—auntil it’s proven that the practice doesn’t 
risk extinguishing the horseshoe crabs, or their 
shorebird dependents. 

According to the only published estimate of 
crab numbers, from a decade ago, fewer than four 
million North American horseshoe crabs may 
exist, anywhere. Fishermen trust their own math, 
and their own suspicion that far more crabs are 
out there. Scientists simply aren't looking in the 
right places, they say. Indeed, spawning crabs may 
favor the Delaware side of the bay one year, and 
the Cape May peninsula of New Jersey the next, 
making population trends exceedingly difficult 
to determine. 

The watermen further point out that beach 
erosion, shoreline development, and global warm- 
ing’s rising tides all can contribute to horseshoe 
crab fluctuations too. The livelihood of dozens 
of fishermen and hundreds of others involved in 
the lucrative eel and whelk industry, they com- 
plain, are at the mercy of paranoid conserva- 
tionists, and of tourist interests whose priority is 
keeping the horseshoe crabs—and thus the birds, 
and thus the birdwatchers—on the New Jersey 


side of the Bay. 

Although New Jersey, Delaware, and 
Maryland’s harvest restrictions seem to have 
slowed the total number of horseshoe crab 
landings since 1996, fishermen are quickly 
learning to exploit the loopholes. Other 
Atlantic states still have few or no regulations 
on crab harvests, so boats simply haul crabs 
trawled from federal waters—where there are 
no legal limits on take—farther afield. 

Virginia’s number of horseshoe crab landings 
(that is, the number of crabs fishermen brought 
to shore in Virginia—not necessarily the num- 
ber captured in Virginian waters, since many are 
taken off the continental shelf) skyrocketed from 
25,000 in 1997 to more than 500,000 last sum- 
mer. Along the Delaware River in Pennsylvania, 
harbormasters who in the past rarely saw the an- 
cient beasts on dry dock found some 75,000 
horseshoe crabs entering port at Chester in 1998. 
There, two-dollar-a-crab prices—boosted both 
by the high demand for unagi eel in Japanese 
sushi bars, and the decreasing supply of bait crabs 
brought about by state landing restrictions else- 
where—made it worth the extra commute for 
boats registered in harbors downriver. 

Delaware has recently blocked access for boats 
carrying horseshoe crabs through its section of 
the Delaware River to Chester. And so New 
England and the Carolinas may be the next des- 
tinations for Cape May’s trawlers. Unless, that is, 
state governments there create landing restric- 
tions, which the ASMEC seems hesitant to brood, 
much less hatch. 

Yet even more is at stake in the horseshoe crab 
saga. For the creature has provided us with more 
than mere fodder for fields, farm animals, and 
fishing nets. Its anatomy, exquisitely honed by 
time, offers scientists food for thought as well. 
Three Nobel Prizes have gone to researchers 
drawing lessons from the humble crab. Our first 
understanding of the miracle of vision came from 
studies into its simple yet elegant optical appa- 
ratus. But the crab’s blood has proven the most 
valuable asset of all for mankind. 

The ocean teems with toxic bacteria, as much 
as one million gram-negative bacteria per milli- 
liter of seawater, and one billion bacteria per gram 
of sand near shore. At the first sign of toxic in- 


MILLIONS OF MIGRATING BIRDS DEPEND ON HORSESHOE CRAB 
EGGS, LIKE THE TINY TAN ORBS IN THE SAND ABOVE, TO FUEL 
THEIR EPIC JOURNEY NORTH. 


truders, horseshoe crab blood forms a defensive 
clot to stave off infection. This phenomenon 
caught the attention of biologists in the 1950s— 
and of biomedical companies in the 1970s. 

Toxic bacteria, known as endotoxins, survive 
even in purified and sterilized solutions. Needle- 
tips, intravenous drugs, and inserted devices like 
Pacemakers all can carry this poison directly into 
the human system, where endotoxins can pro- 
voke a “pyrotechnic response’ —high fever, shock, 
even death. Drug companies once tested prod- 
ucts for endotoxins using live rabbits. Feverish 
or dead bunnies revealed contamination. In 
January of 1973, the Food and Drug 
Administration (FDA) recognized Limulus ame- 
bocyte lysate (LAL), a derivative of horseshoe 
crab blood cells, as an acceptable alternative to 
rabbits for detecting endotoxins. All injectable 
drugs now pass this scrutiny. 

Today a half-dozen companies, from South 
Carolina to New England, collect, process, and 
market LAL. In the laboratory of Associates of 
Cape Cod, live horseshoe crabs delivered each 
morning by the region’s fishermen are lined up 
in long assembly-line rows. College students hired 
for the summer puncture the crabs’ hearts with 
large-gauge needles, drawing as much as 30 per- 
cent of their rich blue blood drop by drop into 
small beakers, before sending the crabs back to 
the sea alive. (Anywhere from 85 percent to 99 
percent survive the process, thereby not posing 
a serious threat to their populations. ) 

Centrifuges separate the amebocyte blood 
cells from the useless plasma. Once extracted, the 
LAL solution is freeze-dried in its final liquid 
form, which is stable for more than four years. 
To screen a drug—a flu shot, chicken pox vac- 
cine, or anything else destined for a patient's 
bloodstream or spinal fluid—the thawed lysate 


is mixed with an equal amount of test solu- 
tion. If a gel clot forms after an hour of incu- 
bation, it is promptly discarded. The medicine 
is tainted—maybe as little as one-millionth 
of a gram, but dangerous nonetheless. 

Biomedical researchers also employ horse- 
shoe crab blood cells to detect spinal menin- 
gitis and gonorrhea, and to study AIDS, 
cancer, and other diseases. Science owes much 
to the horseshoe crab, and may yet repay it in 
kind. Researchers at the University of Delaware, 
working with local fishermen, hope to develop 
an artificial horseshoe crab scent to replace liv- 
ing crabs as bait. Such a solution not only would 
sustain the fisheries and spell relief for the crabs 
(and the starved birds in turn) but would allow 
vital biomedical research to continue unabated. 
Like much of nature’s bounty, the horseshoe 
crab’s unforeseen benefits are potentially limit- 
less, but only if the creature survives in sufficient 
numbers. 

Ten million generations or so after its ancient 
relative valiantly struggled through the toxic la- 
goon, a horseshoe crab beaches at Cape May 
under a pale moon. The crab ignores the curious 
onlookers toting cameras and birding telescopes, 
and plods up the sloped sand to spawn in silence, 
returning minutes later to the murky waters. 

It might have laughed at us, if it could. “You 
think you can kill us off—grind us into manure, 
trawl us from the sea, bleed us dry? We’ve been 
around longer than you've had backbones!” But 
the crab spares us the commentary, mute on the 
sea floor, confident its kind will outlive the strange 
creatures peering down through the filtering sur- 
face, their stilted houses teetering upshore. 

This meek creature has not exactly inherited 
the Earth, but we stand to inherit much from it. 
Like remoras on a shark, many humans have 
leeched onto the horseshoe crab to survive, 
whether for food, medicine, or money. 
Humankind may ultimately determine whether 
the ancient mariner and its plentiful gifts last ten 
million generations more. Z 
Alex Hawes is a science writer based in 
Washington, D.C. 


MAY/JUNE 1999 © ZOOGOER 19 


f 


This human-made combination of tall- and 
short-grass plains was a monumental undertak- 
ing that took several years to conceptualize and 
eight months to build. To emulate the quick- 
draining prairie soil and accommodate for the 
D.C. area’s higher rainfall, construction workers 
dumped and spread 600 tons of carefully mixed 
soil and sand, installed an underground drainage 
system, and drilled thousands of two-inch 
drainage holes throughout the yard. Once the 
ground was ready, landscapers planted about 
11,000 bare-rooted grasses and forbs, 1,500 es- 
tablished plants, and countless seeds. Then, six 
months later, Zoo horticulturist Chris Price 
mowed the prairie, and re-seeded it to replicate 
the effects of prairie fire, which makes way for 
fresh growth. Finally, after the plants have estab- 
lished themselves for an entire year, the exhibit’s 
bison will set foot on the National Zoo’s prairie. 

Looking over the waving bluestem, Fillah says, 
“It’s a great experiment. It will be interesting to 
see the bisons’ impact on the plants. That is when 
our work will really start.” Fillah adds that 
Washington, D.C’s unpredictable winter weather 
and pervasive exotic weeds also will provide him 
and his crew with constant challenges. The pay- 
off: The chance for visitors from across the 
National Capital area, the country, and the world 
to experience a bit of prairie and contemplate the 
fate of complex and fragile grassland ecosystems. 

The National Zoo’s effort to create a grass- 
land within the District of Columbia demon- 
strates the complexity of preserving—and 
reestablishing—North America’s beleaguered 
grasslands. Like the Zoo habitat, natural grass- 
lands experience constant change: both naturally 
and at the hands of people. Before introduced 


cattle and associated exotic pasture weeds—before 
the grid of farm fields that now spans the hori- 
zons—miles and miles of waving wild grasses 
and forbs (herbaceous plants including wild- 
flowers and legumes) dominated North America’s 
interior and other areas. The fertile eastern van- 
guard of the grasslands—the tallgrass prairie— 
stretched across about 140 million acres, 
constituting the continent’s largest connected 
ecosystem. 

Droughts, grazing by ranging hordes of bison, 
fires caused by lightening, and fires set by Native 
Americans to drive animals, improve game's feed- 
ing habitats, or defend (their own or attack oth- 
ers’) territory—all maintained the prairie. Today, 
the prairie’s cycles have been tamed. In place of 
native bluestems and Indian grass lie pesticide- 
laden patchworks of corn, wheat, and other in- 
troduced grasses. Where nomadic bison once 
roamed, fenced-in cattle often overgraze fragile 
grasses and forbs and trample streamside habi- 
tats in search of water. 

However, across the miles of human-made 
habitat, prairie remnants persist. Many are tiny, 
incapable of supporting bison, prairie dogs, or 
many other species that traditionally occurred 
there, but some cover thousands of acres that 
once again feel the touch of fire and the pound- 
ing of heavy bison hooves. In recent years, na- 
tional and local efforts to revive the prairie and 
its wildlife have accelerated. But to create expan- 
sive ecosystems like those plowed under more 
than 100 years ago will be a true challenge—one 
conservationists hope local governments and 
communities will embrace. 


More than Just Waving Grass 
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Chesapeake Wildlife Sanctuary 


“the shock-trauma hospital for wildlife” 
WALK FOR WILDLIFE event coming. 
Call 301-871-4881 for information. 
WILDLIFE GIFT SHOP ON SITE IN BOWIE, MD. 


Tax deductible to the full extent of the law. 


The prairie’s apparent 
sameness—its wide 
vistas and waving 
grasses—deceived early 
European _ settlers. 
French explorers 
coined the term 
“prairie’—meaning 
meadow or lawn—to 
describe the vast grass- 
lands. There was no 
other frame of refer- 
ence: Most Europeans 
in North America 
came from forested 


areas and were unac- 


customed to seeing grass stretching across the 
horizon. Today, most of Americans live far from 
prairies and don’t understand their complexity 
and scarcity. We refer to the “Great Plains” or 
“the Prairie States; when in reality these monikers 
reflect more our hazy elementary school mem- 
ories of history or geography lessons than the 
true state of affairs. The sad truth is that very lit- 
tle prairie remains—only about one percent of a 
biome that once covered about 40 percent of the 
United States. And while prairies are naturally 
low-maintenance, in our carefully controlled 
world, they require lots of care. 

The American prairie’s vitality is linked to fire, 
bison, and climate. In essence, prairies thrive in 
what we often consider adverse conditions. 
Western mountain ranges shave moisture from 
billowing Pacific storm fronts. Legions of puffy 
little clouds dot the skies on the dry east side, in 
the rain shadow, and these meager clouds float 
over the plains. Water conservation is the strat- 
egy in these rain-starved regions, and prairie 
grasses excel there. They send their roots deep 
into the sod, investing up to 60 percent of their 
mass underground. For example, the big bluestem 
(Andropogon gerardii), a grass dominant in the 
fertile tallgrass prairie, stands up to nine feet tall, 
but its dense tangles of roots push almost 12 feet 
below ground in search of moisture. This helps 
grasses survive fire, which frequently occurs on 
the tinder-dry plains and actually fertilizes the 
plants. The combination of frequent wind-dri- 
ven fires, extreme cold and heat, and dryness— 
not as dry as a desert, yet not wet enough to 
support forest—keeps trees at bay while grasses 
flourish. Grasses’ deep root systems also enable 
them to quickly bounce back from the vigorous 
cropping of wandering bison. 

The United States hosts different types of 
grassland. On the Great Plains, three predomi- 
nate: The driest—the shortgrass prairie—occurs 
the farthest west, lying in the Rocky Mountains’ 
rain shadow; mixed prairie takes over farther east, 
followed by tallgrass prairie in the moister, more 
fertile east. Between the Sierras and the Rockies, 
the Great Basin also contains large grasslands, as 
did California’s central valleys before farms took 
over much of these fertile areas. Extremely dry 
desert grassland spreads across parts of southern 
Arizona, New Mexico, and Texas’ Big Bend. Small 
grassland pockets dot parts of the forest-domi- 
nated East, including central Florida’s prairies, 
which support isolated peninsular populations 


of “western” prairie birds, such as burrowing owls 
and sandhill cranes. 


Bison: From Abundance to Absence 

On the mixed prairie, where shortgrass and tall- 
grass prairies mingle, bison once reigned 
supreme. The continent’s largest terrestrial ani- 
mal—standing six-and-a-half-feet tall and weigh- 
ing up to 2,000 pounds—the bison (Bison bison) 
shaped the landscape for at least 4,000 years. 
Millions pounded and grazed their way across 
open land from Canada south to northern 
Mexico, and although most abundant in mixed 
prairie, they also occurred in short- and tallgrass. 
Several Native American tribes fol- 
lowed the bisons’ movements, 
hunting them, revering them, and 
using virtually all the animals’ 
parts—their meat, hides, sinews, 
bones, and even their manure as a 
fuel source. 

Bison were nomadic, wander- 
ing the plains in search of lush pas- 
tures, grazing them—often 
severely—but always moving on, 
allowing the land to heal. Prairie 
dogs gravitated to the patches of 
close-cropped grass left by bison, 
where site-lines were clear and they 
could watch for prowling ferrugi- 
nous hawks, coyotes, or gray 
wolves. In turn, bison frequented 
these extensive prairie dog towns, 
where they scratched and dust- 
bathed on open areas maintained 
by the rodents. Prairie chickens also 
used these areas as leks, arenas for 
courtship competitions where 
males puffed out their orange or pink air sacs and 
postured for onlooking females. 

As the American government thirsted to set- 
tle the western frontier, bison eradication became 
part of the strategy to subdue recalcitrant Native 
American tribes. In his book, Grassland: The 
History, Biology, Politics, and Promise of the 
American Prairie, Montana journalist Richard 
Manning captures the essence of the struggle. He 
quotes Native American fighter General Phil 
Sheridan, who testified to the Texas legislature in 
the 1870s: “These men [hide hunters] have done 
more in the last two years and will do more in 
the next year to settle the vexed Indian question 
than the entire regular army has done in the last 


thirty years. They are destroying the Indians’ com- 
missary; and it is a well-known fact that an army 
losing its base of supplies is placed at a great dis- 
advantage.” 

Taking advantage of markets for hides and 
meat and the new railroads that snaked across 
the plains, buffalo hunters blasted away at the 
seemingly endless herds. Manning cites some 
staggering statistics: One man killed more than 
2,100 bison; one group of 16 men shot down 
28,000; between 1872 and 1894, at least 1.3 mil- 
lion hides traveled via rail to city centers. 
The massacre was among the most dramatic of 


its kind: In 1830, between 30 and 60 million 


ONCE NEARLY EXTINCT ON AMERICAN PRAIRIES, AMERICAN BISON POPULATIONS ARE 
GROWING THANKS LARGELY TO REINTRODUCTION EFFORTS. 


bison roamed the plains; by 1889, only 
about 1,000 survived. 

As the buffalo dwindled, Native American 
tribes—troubled by disease, at war with the gov- 
ernment, and deprived of their revered bison— 
suffered greatly. Meanwhile, railroads and 
expanding trails pushed across the prairie, closely 
followed by a massive wave of settlement. Land 
was parceled out to homesteaders and large tracts 
were given to the railroads to encourage devel- 
opment. In 1837, John Deere’s steel plow revo- 
lutionized farming, enabling a farmer and horse 
to bust through the prairie’s dense sod. A few 
years later, cattle drives pushed Mexican cattle 
north, where they were fattened on cultivated 


corn. Barbed wire was patented in 1874, enabling 
farmers to keep cattle away from their crops. The 
Plains became compartmentalized, a land where 
cowboys and farmers battled for land. The biggest 
loser: the American prairie. 


Dog Days for Prairie Dogs 

On September 17, 1804, not far from the Missouri 
River in the Dakotas, Meriwether Lewis wrote of 
“barking squirils” that occurred in “infinite num- 
bers and the shortness and virdue of grass gave 
the plain the appearance throughout it’s whole 
extent of beatifull bowling-green in fine order.” 


A bit earlier in their expedition—the first U.S.- 


sponsored expedition to cross the 
Great Plains—Lewis and Clark’s 
team had captured, with great diffi- 
culty, a barking squiril, or prairie dog, 
which they sent back to Thomas 
Jefferson. At the time, some five 
billion prairie dogs in extensive 
colonies spread across hundreds of 
miles of prairie. However, like the 
bison, North America’s five prairie 
dog species suffered greatly as the 
plains were settled. Ever since cattle 
first clopped onto the shortgrass 
and mixed prairies where these 
rodents live, prairie dogs have been 
labeled pests. 

The main problem is that prairie 
dogs eat grass. Ranchers have long 
claimed these rodents fiercely com- 
pete with cattle for food, an argument 
with which few conservationists 
agree. “Evidently, the competition 
between prairie dogs and cattle is less 
keen than ranchers would lead us to 
believe,” says John Hoogland, a biologist who has 
spent many years studying prairie dogs’ behav- 
ioral ecology. Recent studies estimate that it takes 
300 prairie dogs to eat as much as a cow and calf, 
and that cattle are not seriously affected by 
sharing grazing land with prairie dogs. “Now we 
have good evidence that indicates that competi- 
tion is probably minimal. For the last 150 years 
we ve been shooting and poisoning prairie dogs. 
It’s been a war for all the wrong reasons,” 


HARVEY PAYNE 


says Hoogland. 

Outside of national parks, that war contin- 
ues. After years of shooting and poisoning, North 
America’s prairie dog population has plummeted 
by as much as 98 percent since the arrival of 
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European settlers. Even the most widespread— 
the black-tailed (Cynomys ludovicianus)—is in 
trouble, and conservationists have been pushing 
to have it listed as threatened on the U.S. 
Endangered Species List. The more localized Utah 
prairie dog (Cynomys parvidens) is already con- 
sidered threatened, while 
the Mexican prairie dog 
(Cynomys mexicanus) is en- 
dangered. The two other 
species—the Gunnison’s 
(Cynomys gunnison1) and 
white-tailed prairie dog 
(Cynomys leucurus)—while 
not endangered, do feel the 
bite of human encroach- 
ment and poisoning. 

As their habitat and 
numbers dip, prairie dogs 
stranded in isolated prairie 
patches are especially vul- 
nerable to a microscopic menace—a bacterial 
disease called sylvatic plague. The plague, which 
originated in the Old World, was introduced into 
North America at the beginning of this century. 
“With prairie dog numbers dwindling, if you get 
a big outbreak, you could put them below the 
critical level,” says Hoogland. “When it hits, it hits 
them hard. It usually takes out the whole colony. 
In Arizona, for example, I lost over 1,000 prairie 
dogs to plague in less than six weeks.” 

Saving prairie dogs means saving prairie 
wildlife. “These animals are the linchpins for west- 
ern grasslands, and if we don’t save them before 
it’s too late, it would be a tragedy,’ says Hoogland. 
Other creatures have suffered due in good part 
to the prairie dogs’ decline. A 1993 study by bi- 
ologists Richard Reading and Stephen R. Kellert 
that appeared in Conservation Biology revealed 
that about 170 vertebrate species depend upon 
prairie dog activity for survival. For example, the 
systematic poisoning and shooting of prairie dogs 
jeopardizes burrowing owls (Speotyto cunicu- 
laria), which roost and nest in dog town burrows; 
mountain plovers (Charadrius montanus), which 
nest on close-cropped prairie dog “lawns”; and 
ferruginous hawks (Buteo regalis), swift foxes 
(Vulpes velox), and endangered black-footed fer- 
rets (Mustela nigripes)—predators that hunt the 
animals. 

The black-footed ferret once flourished, hunt- 
ing prairie dogs and living in their colonies. Today, 
this masked, long-bodied predator is one of 


THE PRAIRIE-DWELLING BLACK-FOOTED FERRET 
IS ONE OF THE CONTINENT'S RAREST ANIMALS. 


North America’s rarest animals. In the late 1970s, 
biologists feared it was extinct. Then, in 1981, a 
small population was found on a Wyoming 
ranch. However, this population soon dwindled, 
suffering from outbreaks of sylvatic plague and 
canine distemper. Between 1985 and 1987, 
wildlife officials caught the 
18 remaining animals, 
which founded a zoo breed- 
ing population. The breed- 
ing program eventually 
brought together the U.S. 
Fish & Wildlife Service, 
Wyoming Game and Fish 
Department, and six insti- 
tutions, including the 
National Zoo's 
Conservation and Research 
Center (CRC) in Front 
Royal, Virginia. CRC has 
played a key role in boost- 
ing ferret breeding through artificial insemina- 
tion. Thanks to recent successes in zoo breeding 
and subsequent reintroductions, about 200 fer- 
rets now live in the wild in Arizona, South 
Dakota, and Montana, and plans are underway 
to introduce them along the Colorado/Utah bor- 
der. (A program in Wyoming fizzled after disease 
decimated the animals there.) Meanwhile, about 
300 more ferrets live at seven different breeding 
facilities, including CRC. 


JERRY GODBEY 


Birds of a Feather 

Prairie chickens, pin-striped grouse that are not 
true chickens, could be considered the bison of 
the bird world. These grassland-dependent fowl 
once flourished, their “booming” courtship dis- 


being treated—which isn’t very good,” says 
Ronald Westemeier, an Illinois Natural History 
Survey wildlife ecologist who is working with 
other biologists to reverse the greater prairie 
chicken’s fortune in his state. 

While millions of prairie chickens nested on 
the prairies up until the 1850s, these birds quickly 
went the way of the bison. “As late as the 1870s, 
Chicago markets were glutted with prairie chick- 
ens in the hundreds of thousands,’ says 
Westemeier. At their peak, several million greater 
prairie chickens inhabited Illinois. Today, only 
about 400,000 survive in the entire country, in 
11 states. As of the spring of 1998, Illinois hosted 
only 250 of these. Westemeier and his colleagues 
have been trying to revive his state’s tiny prairie 
chicken population, which bottomed out at fewer 
than 50 birds in 1994. 

It seemed likely the Illinois birds would fol- 
low the heath hen—the East’s greater prairie 
chicken subspecies—into extinction. “The habi- 
tat was too small and degraded, which led to low- 
ered genetic variability, which led to lowered 
fitness,’ says Westemeier. Today, the picture looks 
brighter. “We're guardedly optimistic that we'll 
be successful—at least in the short term,” he says 
of efforts to increase the Illinois birds’ fitness by 
breeding them with translocated prairie chick- 
ens from other states. Meanwhile, the lesser prairie 
chicken, which is far less widespread than its 
greater cousin, is declining on the dusty short- 
grass prairies of southwest Kansas, the Texas and 
Oklahoma panhandles, southeast Colorado, and 
New Mexico. 

Illinois is also experimenting with grazing cat- 
tle on scattered grasslands to control the vigor of 
such species as big bluestem and Indian grass 
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(Sorghastrum nutans), which previously had been 
kept low by bison and other herbivores. “The re- 
sults are looking good,” he says, adding, “The 
main thing you don’t want to do is do nothing. 
If we can’t use grazing, we use mowing, burning, 
or late summer haying.” These techniques con- 
trol the height and density of the grasses, im- 
proving habitat for the next season’s nesting 
prairie chickens. Westemeier says the managed 
grasslands also provide better habitat for other 
declining prairie nesters, including short-eared 
owls, dickcissels, and meadowlarks. Meanwhile, 
other areas are left to grow, accommodating 
Henslow’s sparrows, northern harriers, and other 
creatures that need tall, dense stands of grass. 

Prairie chickens are not the only prairie birds 
in a tailspin. Many others have steadily declined 
over the past 30 years, as large, modern farms 
have replaced prairie and smaller, more tradi- 
tional farms. Changes in agriculture, such as 
switching to early-harvest varieties of alfalfa, se- 
verely impacted those birds that adapted to nest- 
ing in grassy farm fields. Earlier harvests mean 
nests, eggs, and young are destroyed when the 
early crop is collected. 

Such farm changes, plus development and 
forest encroachment—the product of farm aban- 
donment followed by fire suppression—have con- 
tributed to steady declines. For example, 
according to the U.S. Geological Survey’s North 
American Breeding Bird Survey, Henslow’s spar- 
row (Ammodramus henslowi1) populations have 
dropped an estimated 93 percent since 1966, and 
those of bobolinks (Dolichonyx oryzivorus) 37 
percent, eastern meadowlarks (Sturnella magna) 
53 percent, and grasshopper 
(Ammodramus savannarum) 66 percent. Others 
have held steady, thanks to their differing nest- 
ing practices. For example, Oklahoma's state bird, 
the scissor-tailed flycatcher, remains common 
across the southern Great Plains. Instead of nest- 
ing in the grass, this whitish, pink-sided bird nests 
in trees and shrubs, many of which have been 
planted by farmers to buffer wind and conserve 


sparrows 


soil. 

Birds mobility and flexibility help them take 
advantage of an initiative designed to revitalize 
soils—the Cropland Reserve Program of the 
Farm Bill, which began in the 1980s and was re- 
newed in 1997. This program pays farmers not 
to plant on about 16 million acres. While the soils 
rest, the fallow, weedy fields provide grassland 
birds with suitable nesting habitat. But journalist 


26 ZOOGOER* MAY/JUNE 1999 


Manning sees another side to this program: 
“Farmers were paid to take land out of produc- 
tion and seed it to grass, in most cases crested 
wheat grass.” Unlike native grasses, this now-wide- 
spread exotic species does not offer grazers 
nutritional forage during the tough winter 
months. It dominates 
many _ grasslands, 
pushing out native 
species. 


Invaders in 

the Sod 

Crested wheat grass 
(Agropyron pectini- 
forme), a vigorous 
plant native to Asia, 
was introduced by the 
U.S. Department of 
Agriculture in 1916. In 
those days, a USDA 
priority focused on 
cultivating hardy ex- 
otics that withstood 
the abuse of heavy cat- 
tle grazing. Today, 
crested wheat grass 
and other invaders are 
among the prairie 
manager's worst ene- 
mies. A hardy plant 
called leafy spurge 
(Euphorba esula) blan- 
kets some 2.5 million 
acres of the upper 
Great Plains, while 
many other areas are 
covered in non-native 
crown vetch (Coronilla varia), blue grass (Poa 
pratensis), spotted knapweed (Centaurea macu- 
losa), and a nightmarish weed called cheatgrass 
(Bromus tectorum). 

Although some exotics were introduced as ro- 
bust range or erosion-fighting plants, others ar- 
rived accidentally. For example, cheatgrass, which 
hails from Eurasian grasslands, probably reached 
this continent mixed with imported wheat grains. 
Once introduced, it thrived and took over prairies. 
Cheatgrass, it turns out, spreads by fire. After 
going to seed in summer, it dies. When late-sum- 
mer lightning strikes occur, extensive stretches of 
tightly packed, tinder-dry cheatgrass literally pro- 
vide a welcome mat for fire, catching and spread- 


ing flames more readily than native plants. These 
blazes often burn hotter—and deeper—killing 
off many native plants adapted to a cooler-burn- 
ing fire. 

By eradicating native flora, cheatgrass cheats 
wildlife, crowding out valued food and shelter, 


THE CYCLE OF LIFE ON THE PRAIRIE: FIRE AND NEW GROWTH. UNFORTUNATELY, EXOTIC PLANTS 


The American prairie's vitality Is 


THESE FIRES ALSO BURN 


and providing little forage. Deer, antelope, rab- 
bits, rodents, many birds, and other wildlife can- 
not live in cheatgrass-dominated habitats. In his 
book Life Out of Bounds: Bioinvasion in a 
Borderless World, Worldwatch Institute researcher 
Chris Bright estimates that in North America, 
cheatgrass inhabits an area about twice the size 
of Nebraska, two-thirds of which it dominates. 
“The rich flora of the sagebrush biome has 
burned away,” writes Bright, “to yield little more 
than cheat and silence.” Bright estimates that in 
the West, cheat and other introduced rangeland 
weeds creep onto 4,500 new acres each day. 
The onslaught of wicked weeds pushes many 
prairie champions to seek assistance from an 


>», 


unlikely ally—the chemical industry. Manning’s 
38-acre property teems with exotics. He writes, 
“Silent Spring was gospel to a generation of en- 
vironmentalists, and we came to hate the chem- 
ical plague. Then some of us came to hate the 
plague of exotics even more, and we learned to 


linked to fire, bison, and climate. 


IAT HAVE INVADED THE PRAIRIE CATCH AND SPREAD FIRE MORE READILY THAN NATIVE PLANTS. 
1OTTER AND DEEPER, KILLING OFF MANY NATIVE PLANTS ADAPTED TO A COOLER-BURNING FIRE. 


spray Tordon.” 

An introduced bush clover called Lespedeza 
cuneata hounds prairie managers at The Nature 
Conservancy’s Tallgrass Prairie Preserve in 
Oklahoma. “I’ve seen it on hilltops and bottoms 
of valleys,” says preserve director Harvey Payne. 
“Chemicals are about the only way we can control 
it.’ Judging by the explosive nature of many exotic 
plants, chemicals will likely remain in the prairie 
manager's arsenal for many years to come. 


Uncharted Waters 

As the Zoo’s Fillah and his staff know, recreating 
prairies is a major undertaking. But that is 
exactly what many conservationists are doing in 


areas ranging from National Park Service-run 
national grasslands to small private properties. 
To succeed, they must revert to the old rules of 
sporadic grazing and fire, which keep prairies 
vigorous and by and large free of trees. However, 
these days, fire is considered something to be con- 
trolled, and grass is 
something most peo- 
ple associate with their 
home lawns. “They say 
nothing succeeds like 
succession,” adds 
Westemeier. “If you're 
managing grasslands, 
you can't fight the 
woodies without pre- 
scribed burning, graz- 
ing, mowing, haying, 
that whole bit.” 

Much remains to 
be learned 
prairies and how to re- 
vive: (tines The 
Conservancy's Payne is 
up for the challenge. 
“The tallgrass prairie is 
an ecosystem we don’t 
know much about be- 
cause it’s basically been 
extinct since the buf- 
falo were extirpated,” 
he says. So, in a sense, 
the Conservancy’s pre- 
serve, a_ reclaimed 
cattle ranch, is an 
experiment like the 
Zoos tiny prairie 
parcel, «but on '<a 
grander scale. “We have the only tallgrass prairie 
preserve of sufficient size to recreate forces at a 
landscape level,’ says Payne. “Our goal is to recre- 
ate a functioning ecosystem and all the forces that 
created it so it can continue to evolve.’ 

Bison, of course, are central to this scheme. 
In 1993—only four years after The Nature 
Conservancy bought the land—300 buffalo were 
released in the tallgrass prairie. Today, 750 roam 
11,000 acres of the 38,500-acre reserve. Their 
numbers are growing, but carefully maintained, 
and surplus animals are sold off each year. “Five 
or six years from now, says Payne, “we will have 
32,000 acres open to the bison and the herd will 
probably grow to 2,200.” The Conservancy is not 
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the only group reintroducing bison. Several 
Native American tribes are enthusiastic about re- 
leasing them on reservations, and media mogul 
Ted Turner and many other buffalo ranchers raise 
them for profit. They require less care than cattle, 
and their trendy lean meat fetches more money 
than beef. About 150,000 buffalo now inhabit 
North America, most owned by ranchers. The 
federal government administers about 5,000 on 
parkland, and its largest free-ranging herd—more 
than 3,000 animals—tives in Yellowstone National 
Park. 

Por comparison, The Nature Conservancy al- 
lows 7,700 head of cattle to graze some 15,000 
acres, while several thousand acres remain free 
of large grazers, as a control. Diet studies revealed 
that local buffalo diets consist of 99 percent 
grasses, as opposed to 80 to 85 percent of the cat- 
tle’s diet. The balance of the cattle’s attention went 
to forbs. Payne points out that while the differ- 
ence between bison and cattle diets may not seem 
large at first, it can be significant over the years. 
Even if lands are not overgrazed, cattle will tar- 
get favorite plants until they eradicate them. 

Fire, carefully applied at different times of 
year, forms the second key ingredient in the 
Tallgrass Prairie Preserve’s grassland resurrec- 
tion. Three distinct prescribed burns sweep across 
the prairie each year: spring fires, emulating those 
once regularly set by lightning and Native 
Americans; less intense late summer blazes, usu- 
ally sparked by lightning; and mid-October con- 
flagrations once commonplace during this most 
fire-prone month. 

The third ingredient—climate—regulates it- 
self. The preserve's tallgrass prairie receives a gen- 
erous 36 to 38 inches of annual rainfall, enough 
to transform the rolling prairie into scrubby 
woods if not for the burns. But Payne and his col- 
leagues won't let that happen. Like the Zoo's Fillah 
and his coworkers, they are committed to suc- 
ceeding at the great prairie experiment. Payne 
seems to enjoy the unique project he heads. He’s 
not alone—he says the preserve will soon host 
more than 50 new research projects that aim to 
solve the prairie’s many mysteries. “We’re, to a 
large extent, sailing into uncharted waters,” says 
Payne, with the giddy anxiety of a departing ex- 
plorer. Z 
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Life out of Bounds: Bioinvasion 
in a Borderless World. 1998. 
Chris Bright. W.W. Norton, New 
York. 287 pp. Paper, $13. 


In 1930, embedded in the cargo of 
a New York-bound ship bringing 
elm logs from Europe were two 
additional imports: the fungus 
that causes Dutch elm disease and 
the beetle that helps spread it. This 
disease would kill millions of 
American elms over the next 70 
years, leaving streets and parks 
across North America stripped 
naked. The story of this “biologi- 
cal invasion” is one of many that 
Worldwatch Institute’s Chris 
Bright uses to illustrate the harm- 
ful effects of globalization. 

For as long as people have 
crossed the oceans, plants and ani- 
mals have tagged along with them 
in shipping containers, ballast 
tanks, and, more recently, in com- 
mercial airliners. Only a fraction 
of these organisms is able to sur- 
vive the journey and among those, 
only a few can establish themselves 
in their new location. But despite a 
low survival rate, the damage these 
bio-invaders can do to infrastruc- 
ture, public health, and other or- 
ganisms in their new homes is 
extensive. 

With no natural threats from 
predators or disease, these in- 
vaders can easily multiply and 
drive other plants and animals to 
extinction. When they’re not 
nudging others onto threatened or 
endangered species lists, these 
aliens can spread disease—both 
human and animal. They can also 
displace thousands of people as 
happened when a water hyacinth 
introduced to Africa’s Lake 
Victoria dramatically reduced oxy- 
gen and light levels. Fish numbers 
soon declined, leaving fishing 
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families without a livelihood and 
forcing many of them to move 
into cities. 

Add to that an increasing pesti- 
cide dependence, a reduction in 
the supply of fresh water (some 
plants drink more than their new 
habitats can accommodate), and a 
host of other ills, and the increas- 
ing movement of these creatures 
becomes as Bright puts it, “an- 
other way of measuring the unsus- 
tainability of the contemporary 
economic order.” 

Bright explains the various 
ecological reactions to alien 
species clearly and with simple 
language, making this book a 
good primer on ecology for the 
non-scientist. The chapter on is- 
lands is itself an excellent intro- 
duction to biogeography. The 
author not only simplifies science 
but relates it in an interesting way 
to history, commerce, and several 
other subjects as well. 

Bright studied literature in col- 
lege and was a writer for popular 
magazines before joining 
Worldwatch. His love of language 
is apparent in his use of some 
unique terms to describe environ- 
mental hazards. Among them: 
“ecological narcotics” (pesticides 
and herbicides), “biological van- 
dalism” (intro- 
duction of 
species for 
hunting and 
fishing), and 
“genetic pollu- 
tion” (cross- 
breeding of 
exotic and na- 
tive species). 
He uses the 
term “weed” to 
refer to any 
foreign in- 
vader, plant or 


Chris Bright 


animal, that is highly prolific, 
adaptable, and menacing. While 
these terms might be familiar to 
the environmentally hip, some of 
them will no doubt begin appear- 
ing in the layman’s vocabulary as 
well. 

The narrative of unintended 
consequences of some intentional 
plant and animal introductions 
shows how even the environmen- 
tally aware can see their efforts 
backfire. A freshwater shrimp in- 
troduced to streams in the western 
US. as a potential feed for salmon 
some years ago ended up eating 
the plankton immature salmon 
depend on. This tiny shrimp all 
but exterminated the salmon and 
with them the local bears and 
birds of prey that had depended 
on the salmon for food. Brief sto- 
ries like this one fill most of the 
book and take the reader on a bio- 
logical journey to all continents 
and a variety of ecosystems. 

Bright describes some of the 
introductions by European ex- 
plorers and colonists as a harmful 
by-product of Europe’s domina- 
tion of the lands and people of the 
tropical world. His description of 
this period of early biological 
movement and the reasons behind 
many of the releases is intriguing. 
Among the historical 
accidents he details: 
European maritime 
explorers routinely 
dropped off small 
herds of pigs on un- 
inhabited islands so 
that they could count 
on stopping there on 
future travels for 
fresh meat. 
Unfortunately, these 
barnyard animals 
tend to eat just about 
anything and in the 


absence of predators, their num- 
bers flourished while native flora 
and fauna were all but wiped out. 

In the 1860s, a French artist 
and entomologist hoping to 
establish a silk business brought 
the gypsy moth to his home in 
Medford, Massachusetts. 
Eventually the enterprise failed, 
some moths escaped, and decidu- 
ous trees of eastern North 
America have been periodically 
devoured ever since. 

Sailors stopping in Hawaii in 
the early 19" century emptied 
their mosquito-infested water 
containers in order to fill them 
with fresh water. Before that time 
Hawaii was not home to any 
mosquitoes. Now, these insects 
are hosts to two viruses that are 
deadly to birds in Hawaii. 

Bright's final section titled 
“Remedies” has only one chapter: 
“Toward an Ecologically Literate 
Society.’ Much of this chapter de- 
scribes current efforts (and some 
of their flaws) to curb alien intro- 
ductions. Over the years, govern- 
ments and other policy makers 
have tried counter-introductions 
of viruses, parasites, and predators 
along with pesticides, herbicides, 
and international shipping agree- 
ments in their efforts to combat 
the spread of damaging organ- 
isms. This chapter argues that rais- 
ing public consciousness about the 
problem is essential to solving it. 
Some readers may feel that they 
can do little to reverse the global 
invasion Bright so lucidly de- 
scribes. But becoming aware of the 
ecological effects of the transport 
of plants and animals is a good 
first step in the battle and this 
book is an easy and interesting 
way to start. 

—Alvin Hutchinson 1s librarian 
at the Smithsonian National Zoo. 
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GOOD 
NEWS 
Six juvenile 
California 
condors 
(Gymnogyps 
californianus) 
were released into the wild at Lion 
Canyon in California's Los Padres 
National Forest last spring. The 
condors joined 16 other condors 
already flying free in the moun- 
tains of southern California. This 
was the 18" release of condors to 
the wild since the U.S. Fish & 
Wildlife Service initiated reintro- 
duction efforts in 1992. The goal 
of the California Condor Recovery 
Plan is to establish two geographi- 
cally separate populations of 150 
birds, with at least 15 breeding 
pairs, one in California and the 
other in Arizona. 

—from Environmental News 
Network (ENN.com), 
March 23, 1999 


BAD 
NEWS 
Cornell 
University 
researchers 
have deter- 
mined that alien weeds, intro- 
duced insects, disease-causing 
organisms, and other non-indige- 
nous species cost the U.S. about 
$123 billion dollars per year in 
economic losses. And more than 
40 percent of species on the 
Department of Interior’s endan- 
gered or threatened species lists 
are at risk because of non-indige- 
nous species. Purple loosestrife 
was introduced as an ornamental 
plant in the early 1800s. Today, it 
invades wetlands in 48 states at an 
estimated cost of $45 million per 
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year for control and loss of forage 
crops, crowding out 44 native 
plants and endangering the 
wildlife that depends on those na- 
tive species. Even familiar animals 
cause tremendous problems. The 
nation’s 63 million domestic cats 
and 30 million feral cats are esti- 
mated to cost the U.S. about 
$6 billion each year by killing 
about 200 million birds, birds that 
would otherwise eat many insect 
pests. 

—from Environmental News 
Network (ENN.com), January 26, 
1999 


AREA SCENE 

It’s springtime, and love is in the 
air...or the sounds of love anyway. 
Breeding season is well underway 
for the 16 species of frogs and 
toads that regularly make their 
home in the Washington metro- 
politan area, and their love songs 
can be heard in the early evening 
at many area wetlands. Like song- 
birds, most male frogs attract fe- 
males with colorful mating calls, 
and each species has its own 
unique call. Not all species breed 
at one time. Southern leopard 
frogs (Rana sphenocephala) and 
wood frogs (Rana sylvatica) are 
first to hail the advent of spring, 
and are already done calling for 
this year. During May and June 
you are still likely to hear bullfrogs 
(Rana catesbeiana), green frogs 
(Rana clamitans melanota), north- 
ern spring peepers (Pseudacris 
crucifer crucifer), and American 
toads (Bufo americanus). If you 
fancy following frog species as 
they cycle through the seasons, 
why not put your time to scientific 
use? The U.S. Geological Survey 
has a new program called 


“Frogwatch USA’ that allows citi- 
zens to monitor any local frog 
population and submit their 
observations online. Check it out 
at www.mp2-pwrc.usgs.gov/frog- 
watch. 


WHAT'S IN A NAME 

The 44-plus species of harlequin 
frogs are easily the jesters of the 
Central and South American am- 
phibian court. For one thing, these 
so-called frogs are toads. And they 
can be easily confused with dart- 
poison frogs because they sport 
brightly colored smooth skin, and 
produce highly toxic skin secre- 
tions. But harlequin frogs intrigue 
herpetologists for other reasons: 
They have a Bidder’s organ, a 
rudimentary gland that enables 
males to develop functioning 
ovaries if their testicles are re- 
moved; and they exhibit “transsex- 
ual calling talents”—meaning 
both sexes are able to call during 
breeding season. Another unique 
trait for the harlequin: Its tadpoles 
hatch about 24 hours after the fe- 
males lay their egg strands. 


CHARGE CARS 

Two electric-powered trucks were 
loaned to the Zoo at the end of 
March. Atlanta-based Southern 
Company, the largest producer of 
electricity in the U.S., donated the 
trucks to kick off its electric vehi- 
cle lease program, whereby 400 
trucks and sports cars will be 
leased to its employees for about 
$200 per month. Southern 
Company hopes to establish a 
mass market for electric vehicles 
so that automakers will produce 
them nationally. Driving electric 
vehicles helps improve air quality 
by reducing amounts of nitrogen 


oxides and volatile organic com- 
pounds, and lowering carbon 
dioxide emissions. According to 
Secretary of Energy Bill 
Richardson, today’s electric cars 
emit 35 percent less greenhouse 
gases compared with conventional 
vehicles. The Zoo’s two Ford 
Ranger EVs will be used to trans- 
port personnel and equipment, 
and to educate visitors about the 
benefits of electric vehicles. 


We deliver organic and conventional 
produce and dairy to your doorstep 
in the DC Metro Area year round! 
We make eating right and supporting 
local sustainable aériculture 
easy and delicious! 
Try us once ot receive the box every 
week... there is no contract or obligation. 
Call us today and find out how easy it 


is to give us a try! 


ttpwww.edpage,com/veggies 
VeggiesRus@aol.com 
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onsider giving a unique ADOPT 
A SPECIES gift package from 
Friends of the National Zoo 
for birthdays, graduations, an- 
niversaries, holidays, or to com- 
memorate any special occasion. 


The ADOPT A SPECIES program 
supports the care of the National 
Zoo’s more than 5,800 animals 
and plants. From bald eagles to 
tigers, there are a variety of 
species—many endangered or 
threatened—from which _ to 
choose. Your donation will provide 
food, medical care, and equipment 
for all. of 
the Zoo's 
inhabitants, 
including 
animals at the Zoo’s 3,100-acre 
Conservation and Research Cente 
in Front Royal, Virginia, where ex 
otic animals like clouded leopards 
and tree kangaroos are given a new 
chance for survival. 
A $50 gift package includes: 
« Fact sheet about your species 
ADOPT window decal 
One-year subscription to 
ADOPT News, an exclusive 
publication with interesting 
info about animals and wildlife 
conservation at the Zoo 
5” x7’ color photograph of 
your species 
Personalized ADOPT A 
SPECIES certificate 
Gift card 


Call (202) 673-4613 or visit 
www.fonz.org to order! 
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